Objectives: Leukemic patients are at increased risk of severe infections with parasites. Moreover, intestinal parasites can lead to severe diarrhea in patients with immunosuppression. The purpose of this study is to decide intestinal parasitic infections and clinical aspects in leukemic patients.
INTRODUCTION
Immunosuppression caused by malignancy, transplantation, human immunodeficiency virus / acquired immunodeficiency syndrome (HIV/AIDS) and use of corticosteroid is known to increase the patient's risk of opportunistic infections [1] [2] [3] . Severe clinical syndromes caused by bacteria, viruses, fungal and opportunistic parasites can be seen in these groups [4] . Chemotherapy is one of the major cause of immunosuppression accociated with neutropenia. There is a direct correlation between the intensity of chemotherapy and incidence of infection. The reduction in the number of T cell leads the increased risk for opportunistic infections and severe pathogenicity [1, 3, 5] . Diarrhea due to bacterial, viral, parasitic infections and even side effects of chemotherapy, is the most frequently symptom in patient with suppressed immune system [4, 6] . Diarrhea might be linked to chemotherapy or radiotherapy [4] . However, types of leukemia are heavy progressive disease in adult patients. Parasitic causes of diarrhea may be overlooked in adult patients with leukemia. In this study, it was aimed to investigate the diarrhea caused by intestinal parasites in patients with leukemia.
METHODS
Leukemic patients who had diarrhea and followed by Department of Adult Hematology of our setting between January 2007 and October 2015 were included in this study. Age, gender, Number of stools per day, cramps, fever, nausea, vomiting, tenesmus, fecal leukocytes, the presence of blood and mucus in the stool, systemic fever, neutropenia and assets of deep neutropenia were recorded retrospectively. [7, 8] . Stained smears were examined for leukocytes, erythrocytes, trophozoites, cysts, oocysts and eggs at x20, x40, x100 magnification [8, 9] .
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Statistical Analysis
The average standard deviation was used for qualitative data, and the number with percentage was used for categorical data. Kolmogorov-Smirnov was used for parametric and nonparametric separation of continuous data. The comparison of patients with detected parasite and without parasite in terms of presence of blood and leukocyte in stool, presence of neutropenia and being bone borrow transplantation was illustrated in Table 3 . Systemic fever in patients with and without parasite were present in five (55.6%) and 77(93.9%) patients, respectively (P=0.005).
Abdominal cramps were detected in seven (77.8%), vomiting in five (55.6%) patients with parasite nevertheless abdominal cramps were detected in 20 (24.4%) and vomiting in 81(98.8%) patients without parasite (P values of cramp and vomiting were 0.002 and <0.0005, respectively). Bloody stools was not observed in patients with parasite but observed in 17 patients without parasite (P=0.02).
DISCUSSION
Intestinal parasites were detected in approximately ten percent of leukemia patients with diarrhea in this study. Cryptosporidium spp. and Blastocystis spp. were most frequently isolated intestinal parasites among our cases. The rate of fecal leukocyte was significantly higher in patients with non-parasitic diarrhea. In contrast, diarrhea duration was significantly longer in patients with parasitic diarrhea.
Turkey provides a wide range, suitable areas in terms of the climate and geographical conditions likewise socio-economic conditions for parasitic infection [10] .In a study for investigating the regional prevalence in our country, the rate of intestinal parasites has been found as 10-34% in the Marmara region, 54-94% in the Black Sea region, 12-40% in the Aegean region, 55-80% in the Mediterranean region, 50-75% in Central Anatolia, 60-94% in the East and 64-96% in the South-eastern Anatolia [11] .
In the recent years, systemic parasitic infections have been mostly observed the result of the increasing number of immune system disease that is affected such as AIDS, and immunosuppressive therapy in the developed countries. The importance of parasitic infections has been increased that create serious clinical conditions in immunocompromised patients [12] [13] [14] [15] .
In the studies, it has been reported that the ratio of the parasites detection in immunocompromised patients with diarrhea were 40-70%. In Brazil, a research carried out on 200 patients with AIDS demonstrated a parasite ratio of 47% [16] . The studies of Martin et al. have established the percentage of 69.5% parasite in 14 children with hematological malignancies that aged between 1-15 years [17] . In a study, parasites were encountered in stool samples in patients with hematologic malignancy and HIV 32.4% and 9% respectively. E. histolytica had been detected most frequently (9.91%) as a pathogenic parasite. Cryptosporidium spp (3.6%)., S. stercoralis (3.6%), Microsporidia spp (1.8%). had been reported as opportunistic parasites [18] In the study that is researched in Turkey, Cryptosporidium spp. was reported as 17% of patients with diarrhea who received a chemotherapy treatment. In Izmir, 50 children with hematopoietic system malignancies and 92 healthy children were examined in terms of intestinal parasites. Parasitic infections have been observed more frequently in patients with malignancy [19] . The Cryptosporidium spp. is the most common parasitic factor that causes self-limiting diarrhea with duration of 10-15 days in immunocompetent patients. It also accounts for losing 15-liter fluid in immunosuppressed people and 5-liter fluid loss in a 14-month-old child [6] . In this study, the stool samples of 91 leukemia patients that have diarrhea were precisely examined and our results have been found compatible with many other studies.
This study has some limitations. Clostridium difficile or other bacterial and viral infections were not examined for. It could be possible that these agents co-existed as causes of diarrhea. The studies have been shown that opportunistic parasitic infections are the most common cause of the secondary infection in patients with suppressed immune system. Therefore, opportunistic parasitic infections should be considered for differential diagnosis in immune suppressed patients and investigations should be made accordingly.
ACKNOWLEDGEMENT
Declaration of conflicting interests:
The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or publication of this article.
Financial Disclosure: No financial support was received.
